Effects of in vivo and in vitro insulin on renal 25 (OH) D3 hydroxylation in insulin dependent diabetic rats.
Renal production of 1,25(OH)2D3 and 24,25(OH)2D3 was assessed in proximal tubules derived from two distinct rat models of insulin dependent diabetes. In both streptozotocin (STZ) induced and spontaneously diabetic BB rats, low plasma 1,25(OH)2D3 was associated with comparable decreases in in vitro 1,25(OH)2D3 synthesis. Diabetes was also associated with reduced in vitro 24,25(OH)2D3 synthesis in proximal tubules, suggesting that impaired 1,25(OH)2D3 synthesis was not secondary to enhanced 24-hydroxylase activity resulting in shunting of 25(OH)D3 towards 24,25(OH)2D3 or enhanced conversion of 1,25(OH)2D3 to 1,24,25(OH)3D3. Plasma 1,25(OH)2D3 and impaired 1,25(OH)2D3 synthesis were normalized in STZ diabetic rats within three days of exogenous insulin therapy. In contrast, preincubation for up to 18 hours with insulin did not significantly increase 1,25(OH)2D3 synthesis in proximal tubules from diabetic or control animals, suggesting that either insulin does not directly modulate 1,25(OH)2D3 synthesis, or that insulin acts synergistically with other factors to regulate 1,25(OH)2D3 synthesis in vivo. The correlation between low plasma 1,25(OH)2D3 and impaired 1,25(OH)2D3 production in vitro during diabetes emphasizes the advantages of proximal tubules as a model system for probing interactions between insulin and other modulators of 1-OHASE activity.